This PDF file includes: Table S1 . Summary of all samples and the number of mutations identified per sample. Table S2 . Results for the validation of 569 base substitutions by capture using custom-designed probes, followed by resequencing. Table S3 . All identified base pair substitutions that affect protein-coding regions of the genome. enzymatically digested to obtain a single-cell suspension that was plated according to a limiting dilution series. Individual organoids were picked from the lowest concentrations, clonally expanded and subjected to whole genome sequencing. A multilineage bulk reference tissue from the same fetus was also sequenced to identify all germline variants, which were subsequently subtracted from all the variants in the stem cell clone. This protocol is slightly different from our previous studies (4, 6) , in which we shortly cultured the cells (7-14 days) between isolation and the clonal step. Culturing before the clonal step was avoided, since culture-induced mutations would likely overshadow the very few mutations acquired in vivo. A minor disadvantage to this modified protocol is an increased risk that more than one cell contributed to the individually expanded organoids. This could lead to a slight underestimation of the total number of mutations, because we would be looking at base substitutions of the in vivo common ancestor. A major advantage is that the vast majority of the measured mutations have originated in vivo and are not in vitro artefacts, thereby enabling accurate mutational profiling. (B) Adult liver and intestinal SCs acquire on average 4 additional base substitutions per day in vitro, which was avoided in the fetal SCs by generating clonal organoid cultures without prior in vitro culture. To determine in vitro mutation accumulation rates, clonal liver stem cells (n=4) and intestinal stem cells (n=6) were cultured for ~3 months after which a second clonal step was performed. Clones, subclones and bulk samples were whole genome sequenced and the number of mutations in between the clonal steps was determined by subtracting all variants in the clone and the bulk from the subclone. Error bars represent standard deviation. (C) Fetal liver stem cells that were cultured prior to the clonal step acquire more mutations than fetal liver stem cells for which the clonal step was performed immediately after isolation. This again demonstrates the necessity to avoid in vitro culture if the number of mutations is extremely low, as is the case for fetal cells. Of note, adult stem cells have many more mutations, and therefore the effect of a short period of in vitro culture is neglectable. 
